Regeneration of pancreatic islets after partial pancreatectomy in mice does not involve the reactivation of neurogenin-3.
Understanding the factors and mechanisms involved in beta-cell regeneration will guide therapeutic efforts to augment beta-cell mass in patients with diabetes. Neurogenin-3 (Ngn3) is a bHLH transcription factor that responds to Notch signaling and whose expression marks endocrine progenitors. During fetal development, all endocrine cells are derived from Ngn3(+) precursors. Although expression of Ngn3 in the adult pancreas has not been reported, it has been suggested that islet regeneration in adult organisms recapitulates embryonic developmental pathways. Here, we investigated whether beta-cell regeneration in adult mice recapitulates the embryonic pathway involving Ngn3 activation. Despite full recovery of beta-cell mass after 50% partial pancreatectomy (Ppx) in BALB/c mice, no pancreatic Ngn3 immunoreactivity was detected, even when the beta-cell trophic glucagon-like peptide-1 receptor agonist exendin-4 was administered after the procedure. Even when we used the stable expression of enhanced green fluorescent protein (EGFP) in Ngn3(EGFP/+) mice to trace Ngn3 expression after Ppx, no pancreatic Ngn3 expression was detected. Although ectopic expression of Ngn3 can promote an endocrine transcriptional program in adult cells and may thus have therapeutic potential in the development of surrogate beta-cells, our studies indicate that a reactivation of endogenous Ngn3 expression is not required for adult beta-cell regeneration in vivo.